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(54) A not cemented femoral stem for a hip prosthesis 

(57) The invention relates to a femoral stem (1 ) for a 
hip prosthesis comprising a central body (2) having a 
substantially conical longitudinal profile which is axially 
inserted in an excavation (7) realized in the straight 
body of the femoral bone (8) and which is provided with 
a lateral body (3) supplied of an appendix suited to 
receive a spherical element which is coupled with a cap 
placed in the hip. The central body (2) presents a plural- 
ity of longitudinal finnings (6) which go along its whole 
length where said finnings are joined at the base by 
curved surfaces (61 , 62) having a transversal concave 
profile in order to define a plurality of longitudinal 
grooves (63) convergent towards the tip (21) of the cen- 
tral body. 
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Description 

The invention concerns a not cemented femoral 
stem for hip prosthesis. 

As it is well known, in surgical operations for the 5 
substitution of the femoral head in patients affected by 
serious hip pathology, suitable femoral stems are used 
which consists of metallic elements realized in stainless 
steel and titanium alloy which are inserted in the straight 
body of the femoral bone. ro 

Further, such stems are provided with a lateral 
body on which a spherical element is applied which is 
internally coupled with a cap placed in the hip. 

The central body of the stem which is inserted in 
the straight body of the femur, is provided with a plurality is 
of finnings which go longitudinally along it and which 
have a double function and precisely: 

at the opening phase of the implant, they perform a 
temporary anchorage capable of avoid the yielding 20 
in short time by the prompt mechanical fixing 
obtaining a strict and rigid contact between the 
bone and the inserted element; 
at the subsequent phase of the inplant, they realize 
a secondary support or definite bone integration 25 
with progressive biological fixing due to the incorpo- 
ration of the insert in the bone by an osteogenetic 
process of superficial holding which prevents the 
possible loosening with the time. 

30 

However, the femoral stems of the known technique 
which have now replaced the cemented prosthesis, 
present some disadvantages. A first disadvantage is 
that the longitudinal finnings available on the main body 
do not go along its whole length but are generally limited 35 
in the medium-upper part. This entails not homogene- 
ously distributed strains on all the prosthesis surface 
and a less control on the coupling as in some parts 
there is not contact among prosthesis and bone. 

A further disadvantage is that the longitudinal 40 
finnings of the main body are joined together to the main 
body by concave profiles formed by consecutive seg- 
ments which realize broken lines. Such profiles do not 
guarantee an uniform growth of the bone as the efforts 
which are generated in correspondence of the corners 45 
are not uniformly distributed and so the continuity of the 
bone growth is not guaranteed; as it is known, the 
growth is stimulated only if a continuous contact 
between bone and prosthesis is permitted. 

The present Invention proposes to overcome such 50 
disadvantages. 

In particular it is one of the purposes of the inven- 
tion to realize a not cemented femoral stem for hip pros- 
thesis which, compared to the equivalent femoral stems 
of the known technique, realizes a better adherence ss 
bone-metal. 

It Is another purpose of the invention that the adher- 
ence bone-metal realized by said femoral stem Is con- 



stant witti the time. 

It is not last purpose of the invention tiiat said 
adherence bone-metal, realized by the femoral stem 
object of tiie invention, is homogeneously distributed. 

Said purposes are achieved witti tiie realization of a 
femoral stem for hip prosthesis which according to the 
main claim comprises: 

- a central body having a mainly longitudinal extent 
and a substantially conical and longitudinal profile, 
suitable for being axially inserted in an excavation 
realized in the straight body of the femoral bone; 

a lateral body realized in one body with said central 
body and placed sideways at least one longitudinal 
midplane of said central body in correspondence of 
its largest cross-section; 

- an appendix realized at the extremity of said lateral 
body, suited to receive a spherical element which is 
coupled with a cap placed in the hip having an inner 
profile conjugate to said spherical element, and it is 
characterized in that said central body is provided 
with a plurality of longitudinal finnings placed out- 
wardly, substantially along its whole length, said 
finnings being joined at the base by cun^ed sur- 
faces having a transversal concave profile in order 
to define, outwardly said main body, a plurality of 
longitudinal grooves having a concave-curve bot- 
tom, convergent towards the extremity of the central 
body itself located in tiie opposite side of said lat- 
eral body. 

Said purposes will be better stressed during the 
description of a preferred embodiment of the invention, 
given as an example but not as a restriction and repre- 
sented in the enclosed drawings wherein: 

- fig. 1 shows a side view of ttie femoral stem of the 
invention; 

- fig. 2 shows a front view of the femoral stem of fig. 
1; 

- figs. 3, 4, 5 and 6 show three cross-sections of the 
central body of the femoral stem of tiie invention, 
realized in three different positions, orthogonal to 
the longitudinal axis of the same central body; 

- fig. 7 shows the section of fig. 3, in which the central 
body of the femoral stem is inserted in a femoral 
bone. 

As it can be observed in figs. 1 and 2, the femoral 
stem of tiie invention, indicated as a whole with 1 , com- 
prises: 

- a central body 2 having a mainly longitudinal extent 
and a substantially conic longitudinal profile, suita- 
ble for being Inserted in tiie straight body of the fem- 
oral bone 8 visible In fig. 7; 

- a lateral body 3 consisting of a one body with said 
central body 2, placed sideways at least one longi- 



2 



3 



EP0 821 923 A1 



4 



tudinal midplane 4 of said central body 2 and in cor- 
respondence of its largest cross-section; 

- an appendix 5 realized at the extremity of said lat- 
eral body 3, suited to receive a spherical element, 
not represented, which is coupled with a cap, not 
represented, placed in the hip and having an inner 
profile conjugate with said spherical element. 

It can be observed that said central body 2 is pro- 
vided with a plurality of longitudinal finnings 6 each of 
them presenting a substantially triangular profile 61 with 
the vertex 64 sharp-edged that aids the adherence and 
bone penetration, as it can be observed in the cross- 
sections of the central body 2 represented in figs. 3, 4, 5 
and 6 and realized according to the cross-sections 30, 
40. 50 and 60. 

Besides, said longitudinal finnings 6, as it can be 
observed, are distributed in an equal number on both 
sides of the longitudinal midplane 4. On each transver- 
sal section 30, 40, 50 and 60, said substantially triangu- 
lar profiles 61 are connected at the base by a curve 
surface 62 with a transversal concave outline, in order to 
define, externally to said main body 2, a plurality of lon- 
gitudinal grooves 63 convergent towards the tip 21 of 
the central body 2 positioned on the opposite side of 
said lateral body 3. 

Besides, said longitudinal grooves 63 and said lon- 
gitudinal finnings 6 go along the central body 2 of the 
femoral stem 1 substantially on Its whole length as it can 
be observed in fig. 1. 

The femoral stem of the invention realises a greater 
adherence bone-metal compared to the equivalent not 
cemented femoral stems, because the maximum adher- 
ence bone-metal depends on two factors and precisely: 

- the similarity of the central body 2 of the femoral 
stem to the natural endomedullar extension that 
consists of a pyramidal void with the shape of a 
truncated cone having a trapezoidal base in the epi- 
physis and that corresponds substantially to the 
section represented in fig. 3 and in fig. 7; the simi- 
larity to the void with the shape of a truncated cone 
having an elliptical base in the metaphysis and that 
corresponds to the section represented in fig. 4; the 
similarity to a truncated cone having a circular base 
in the diaphysis as it can be observed in the section 
represented in fig. 6; 

the finishing of the natural endomedullar extension 
by an excavation 7 visible in fig. 7, which repro- 
duces as negative, the shape of the cross-section 
of the central body 2 of the femoral stem in every 
section according to the longitudinal direction. 

Therefore, the central body 2 realises the maximum 
adherence bone-metal because, as it has been said 
and as it can be obsen/ed in the drawings, consists of a 
conic tap-root mean having a cross-section variable 
from a trapezoidal shape to an intermediate elliptic 



shape and a final rounded one. 

Considering the constant adherence bone-metal 
with the time, this is derived from the embedding possi- 
bility of the central body 2 into the void extension of the 

s bone, in relation to the burden and in presence of 
mechanical stresses. 

The conicity of the central body controls the adjust- 
ment of the stem into the bone, developing a fast 
endomedullar seizure immediately after the implant and 

1 0 at each time that loosening is produced due to biological 
variation of the wall. In this way it is obtained an auto- 
matic and standing preservation of the bone-metal con- 
tact with the only condition that the implant has to be 
functionally stimulated. 

15 Further, a very good homogeneous adherence 
bone-metal can be obtained from the global regular dis- 
tribution of the pressure of the bone-metal interface due 
to the presence of the longitudinal finnings 6, whose the 
transversal substantially triangular outline 61 having a 

20 sharp edge 64, is fixed in the bone 8 as it can be 
oljserved in fig. 7. 

Such finnings 6 are means of variable pre-contact 
able to escape excessive pressure by a sinking in the 
bone 8 suited to restore a greater adherence to the back 

25 zones. This creates an adjustment process of the 
superficial forces that aids a homogenous stimulation 
for the growth of the bone, supported by the continuous 
state of the curved surfaces 62 with a concave transver- 
sal outline which, as it can be observed in the cross- 
so sections, connects at the base the longitudinal finnings 
6 defining, according to the longitudinal direction of the 
central body 2, a plurality of longitudinal grooves 63. 

Besides, the decrease of the height of the triangular 
protrusions 61 of the longitudinal finnings 6 beginning 

35 from the cross-section 30 with a greater section till the 
bottom 21 of the central body 2 passing through the 
cross sections 40 and 50, corresponds to a deeper pen- 
etration of the proximal bone than the distal one, in 
order to sink and to be adherent to it in the most homo- 

40 geneous way In other words the peripheral finnings 
system is an absorber which allows, under a burden, the 
dynamic approaching of the prosthesis to the bone, 
absorbing the impacts with parietal sinking effects in the 
greater concentration points and gaining new contacts 

45 in the points relieved from the effort: in this way, the ana- 
tomic distribution of the superficial pressure and the 
spontaneous improvement of a homogeneous loading 
capacity are obtained. 

All that has been said, is due to said longitudinal 

50 finnings going along the central body on its whole length 
and they, on any transversal plane, are connected at the 
base by curved surfeces 62 with a concave outline. This 
implies the achievement of all the prefixed purposes. 
It is evident that the femoral stem of the invention 

55 can be made of any materials prescribed by the rules or 
of other possible materials that could be suitable or use- 
ful for the matter. 

Besides, the number of longitudinal finnings could 
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be whichever according to the different uses and appli- 
cations. 

However, additional different embodiments have to 
be considered protected by the present invention. 

5 

Claims 

1. Femoral stem (1) for hip prosthesis comprising: 

a central body (2) having a mainly longitudinal io 
extent and a substantially conic longitudinal 
profile suitable for being axially inserted in an 
excavation (7) realized in the straight body of 
the femoral bone (8); 

a lateral body (3) realized in one body with said is 
central body (2) and placed sideways at least 
one longitudinal midplane (4) of said central 
body (2) and in correspondence of its largest 
cross-section (30). 

20 

an appendix (5) realized at the extremity of said lat- 
eral, body (3), suited to receive a spherical element 
which is coupled with a cap placed in the hip and 
having an inner profile conjugate with said spherical 
element, characterized in tliat said central body 25 
(2) is provided with a plurality of longitudinal 
f innings (6) placed outwardly, substantially along its 
whole length, said finnings (6) being joined at the 
base by curved surfaces (61 , 62) having a transver- 
sal concave profile in order to define, outwardly said so 
central body (2), a plurality of longitudinal grooves 
(63) having a concave-curve bottom, convergent 
towards the extremity (21) of the central body (2) 
located in the opposite side of said lateral body (3). 

35 

2. Femoral stem (1 ) according to the claim 1 ) charac- 
terized in that said central body (2) presents at 
least one longitudinal midplane (4) suitable for 
dividing each of the cross-sections (30, 40, 50, 60) 

of said central body (2) in two symmetrical parts 4o 
each of them presenting an equal number of longi- 
tudinal finnings (6). 

3. Femoral stem (1) according to any of the claims 1) 

or 2) characterized in that each of said longitudi- 4S 
nal finnings (6) presents a cross section having a 
triangular profile (61) whose vertex (64) is suitable 
for being inserted in said femoral bone (8). 

4. Femoral stem (1 ) according to the claim 2) charac- 50 
terized in that said vertex 64 of said triangular pro- 
file (61) is sharp-edged. 
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